Enhanced cytogenetic detection of previous in vivo exposure to mutagens in human lymphocytes after treatment with inhibitors of DNA synthesis and DNA repair in vitro.
To increase the sensitivity of cytogenetic surveillance of exposure to mutagens in the peripheral lymphocyte assay, structural chromosome aberrations (CA) were studied after inhibition of DNA synthesis and DNA repair with hydroxyurea and caffeine in culture 3 h prior to harvesting. CA and sister-chromatid exchanges (SCE) from conventional cultures from the same subjects were used for comparison. Smoking was used as exposure parameter. Thirty-two smokers and 35 nonsmokers were studied. In the inhibited cultures a significantly higher number of aberrations was found in lymphocytes from smokers than nonsmokers: chromatid breaks (20.4 vs. 11.8, p = 0.0002), chromosome breaks (4.5 vs. 1.7, p = 0.0003), and the number of cells with aberrations (18.9 vs. 12.4, p = 0.0001), when 50 cells per subject were analyzed. In conventional cultures no increase in gaps, chromatid and chromosome breaks or number of cells with aberrations was found in smokers when 100 cells from each subject were studied. Smokers showed an increased number of SCE (6.8 vs. nonsmokers 5.9, p = 0.02). A significant positive linear correlation (r = 0.39, p = 0.01) was seen between SCE and the number of cells with chromatid breaks from inhibited cultures. The present results indicate that adding hydroxyurea and caffeine to lymphocyte cultures for the last 3 h prior to harvesting may enhance the detection of cytogenetic damage from previous in vivo exposure to mutagens.